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interesting modification of the experiment may be made by using light of various wave-lengths.
In the case of the microscope the wave-theory shows that there must be an absolute limit to resolving power independent of the construction of the instrument. No optical contrivances can decide whether light comes from one point or from another if the distance between them do not exceed a small fraction of the wave-length. This idea, which appears to have been familiar to Fraunhofer, has recently been expanded by Abbe and Helmholtz into a systematic theory of the microscopic limit. See MICROSCOPE.
Similar principles may be applied to investigate the resolving power of spectroscopes, whether dispersing or diffracting. Consider for simplicity any combination of prisms, anyhow disposed, but consisting of one kind of glass. Let a be the width and ^ the index of a parallel beam passing through, and let the thicknesses of glass traversed by the extreme rays on either side be £2 and ia. It is not difficult to see that, if the index be changed to /j, + ftp, the rays will be turned through an angle & given by
,,       8/X (in — t,)
Now, if the two kinds of light correspond to a double line which the instrument can just resolve, we have 6 = \/a, and thus
a formula of capital importance in the theory of the dispersing spectroscope. In a well-constructed instrument, tlt the smaller thickness traversed may be small or negligible, and then we may state the law in the following form:— the smallest thickness of prisms necessary for the resolution of a double line whose indices are //, and fjb+^p, is found by dividing the wave-length by fyt.
As an example, let it be required to find the smallest thickness of a prism of Chance's "extra dense flint," necessary for resolution of the soda-lines.
By Cauchy's formula for the relation between /u and X we have
From the results given by Hopkinson for this kind of glass we find
Jl = -984 x 1.0-'", the unit of length being the centimetre.    For the two soda-lines
X = 5-889 x lO"",                SX = -OOG x 10"6;
and thus the thickness t necessary to resolve the lines is X"         10IOX'
f9o'8SX
= 1'02 centimetre,scope, carefully focused all the while, is drawn gradually back from the grating until the lines are no longer seen. From a measurement of the maximum distance the least angle between consecutive lines consistent with resolution may be deduced, and a comparison made with the rule stated above.
